1. HTC-400-S catalyst synthesis details 0.1 g of borax (≥99% Na2B4O7) was dissolved in 15 mL distilled water with 6.5 g of D-glucose (≥99.5% C6H12O6·) in a high purity borosilicate glass autoclave insert. This was then placed in a Teflon-lined autoclave and heated to 180 °C for 8 h. The obtained HTC solid products were washed by immersion firstly with H2O and then with ethanol (3 x 100 mL for one day). Materials were dried under vacuum oven overnight at 80 °C and then thermally carbonized at 400 °C under N2 atmosphere for 5 h. HTC-B-400 material was treated with conc. 98 % w/w H2SO4 (1 g HTC-400 material/10 mL H2SO4) at 80 °C under an N2 atmosphere for 4 h. The material was subsequently washed with triple distilled deionized water until the washings were neutral. The acid-functionalized carbons (denoted as HTC-400-S) were then conditioned firstly in boiling toluene (150 °C, 4 h) and water (100 °C, 3 h) using a Soxhlet extraction setup. This was performed to remove any physisorbed sulphate or sulfuric acid. Following conditioning materials were dried under vacuum overnight at 80 °C. In comparison HTC-S catalyst was synthesized without addition of structure directive agent sodium borate and without post-thermal treatment. The sulphonation procedure was performed under the same reaction conditions as HTC-400-S.
4. Acid-catalysed conversion of glucose to EL -Reaction and product analysis details
As an exemplary description of the catalyst testing experiment set-up, 50 mL sealed stainless steel batch autoclave reactor (with a glass insert) was charged with 0.5 g (2.4 wt.%) glucose, 20.0 g EtOH and 0.1 g (0.5 wt.%) HTC-400-S. Testing in different solvent systems was performed in EtOH/GVL or EtOH/GLY mass ratio of 1.86. After reaction completion, the reactor was quickly cooled to RT in a water bath before opening.
Analysis of the recovered product solution was performed with an Agilent gas chromatograph (GC) 7890A equipped with an FID detector, and DB-5ms capillary column (30.0 m × 250.0 μm × 0.5 μm) using Helium as carrier gas. 0.4 µL of the sample solution was injected into the GC injector port, which was set at 250 °C and the detector temperature was 275 °C. The GC oven was programed with the increasing starting temperature from 60 to 240 °C with a 10 C/min ramp rate. Commercially available standards were used for calibration and to identify the corresponding products in the gas chromatograph.
EL and side products were confirmed by Agilent gas chromatograph (GC) 7890A coupled with mass spectrometry (GC-MS) and DB-5ms capillary column (30.0 m × 250.0 μm × 0.5 μm). 0.4 µL of the sample was injected to the inlet at 280 °C. The oven program started at 35 °C with 6 min holding time and was heated with 10 °C/min to 180 °C with holding time of 5 min. Split ratio was set to 15:1 and detector temperature was 250 °C.
Glucose was detected by high performance liquid chromatography (HPLC) using a Hewlett Packard Series 1100 HPLC. The HPLC was coupled to an Alltech 3300 Evaporative Light Scattering detector (ELSD). Separation was performed on an Agilent Zorbax NH2 column of 250 mm length, internal diameter of 4.6 mm and particle size of 5 µm. The injection volume was 10 µL and the flow rate was 1 mL/min with a total run time of 15 minutes. A mobile phase of acetonitrile:water = 75:25 was used and the column oven temperature was kept at 30 °C. Standard of glucose was used to generate a standard curve for quantification.
Conversion of glucose was calculated using the Eq. (1), where CG,0 and CG,1 are the initial mol concentrations of glucose and moles of converted glucose, respectively.
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The EL yield (in mol.%) from glucose was calculated using Eq. 
